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and/or industrial wastewater treatment
sludge.

§98.352 GHGs to report.

(a) You must report CH, generation,
CH,4 emissions, and CH4 recovered from
treatment of industrial wastewater at
each anaerobic lagoon and anaerobic
reactor.

(b) You must report CH; emissions
and CH4 recovered from each anaerobic
sludge digester.

(¢) You must report CH; emissions
and CH,; destruction resulting from
each biogas collection and biogas de-
struction device.

(d) You must report under subpart C
of this part (General Stationary Fuel
Combustion Sources) the emissions of
CO,, CH4, and N,O from each stationary

52
CH,G, = [Flow, * COD,, * B, * MCF *0.001]

w=1

Where:

CH4G, = Annual mass CH, generated from the
nth anaerobic wastewater treatment
process (metric tons).

n = Index for processes at the facility, used
in Equation II-7.

w = Index for weekly measurement period.

Flow,, = Volume of wastewater sent to an an-
aerobic wastewater treatment process in
week w (m3/week), measured as specified
in §98.354(d).

COD,, = Average weekly concentration of
chemical oxygen demand of wastewater
entering an anaerobic wastewater treat-
ment process (for week w)(kg/m3), meas-
ured as specified in §98.354(b) and (c).

CH,G, = i [Flow, = BOD,, *B

w=1

o

Where:

CH4G, = Annual mass of CH, generated from
the anaerobic wastewater treatment
process (metric tons).

n = Index for processes at the facility, used
in Equation II-7.

w = Index for weekly measurement period.

Flow,, = Volume of wastewater sent to an an-
aerobic wastewater treatment process in

§98.353

combustion unit associated with the
biogas destruction device, if present,
by following the requirements of sub-
part C of this part.

[75 FR 39767, July 12, 2010, as amended at 76
FR 73903, Nov. 29, 2011]

§98.353 Calculating GHG emissions.

(a) For each anaerobic reactor and
anaerobic lagoon, estimate the annual
mass of CH, generated according to the
applicable requirements in paragraphs
(a)(1) through (a)(2) of this section.

(1) If you measure the concentration
of organic material entering the anaer-
obic reactors or anaerobic lagoon using
methods for the determination of
chemical oxygen demand (COD), then
estimate annual mass of CHy generated
using Equation II-1 of this section.

(Eq. 1I-1)

By = Maximum CH, producing potential of
wastewater (kg CH4kg COD), use the
value 0.25.

MCF = CH, conversion factor, based on rel-
evant values in Table II-1 of this subpart.

0.001 = Conversion factor from kg to metric
tons.

(2) If you measure the concentration
of organic material entering an anaer-
obic reactor or anaerobic lagoon using
methods for the determination of 5-day
biochemical oxygen demand (BODs),
then estimate annual mass of CH, gen-
erated using Equation II-2 of this sec-
tion.

* MCF %0.001 ] (Eg. II-2)

week w(m3/week), measured as specified
in §98.354(d).

BODs,, = Average weekly concentration of 5-
day Dbiochemical oxygen demand of
wastewater entering an anaerobic waste-
water treatment process for week w(kg/
m3), measured as specified in §98.354(b)
and (c).
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§98.353

By = Maximum CH,; producing potential of
wastewater (kg CH4/kg BODs), use the
value 0.6.

MCF = CH, conversion factor, based on rel-
evant values in Table II-1 to this sub-
part.

0.001 = Conversion factor from kg to metric
tons.

(b) For each anaerobic reactor and
anaerobic lagoon from which biogas is
not recovered, estimate annual CH4
emissions using Equation II-3 of this
section.

CH,E, =CH,G,

Where:

CH4E, = Annual mass of CH, emissions from
the wastewater treatment process n from
which biogas is not recovered (metric
tons).

CH4G, = Annual mass of CH; generated from
the wastewater treatment process n, as
calculated in Equation II-1 or II-2 of this
section (metric tons).

(Eq. II-3)

(¢c) For each anaerobic sludge di-
gester, anaerobic reactor, or anaerobic
lagoon from which some biogas is re-
covered, estimate the annual mass of
CH, recovered according to the require-
ments in paragraphs (¢)(1) and (c)(2) of

40 CFR Ch. | (7-1-14 Edition)

this section. To estimate the annual
mass of CHy recovered, you must con-
tinuously monitor biogas flow rate and
determine the volume of biogas each
week and the cumulative volume of
biogas each year that is collected and
routed to a destruction device as speci-
fied in §98.354(h). If the gas flow meter
is not equipped with automatic correc-
tion for temperature, pressure, or, if
necessary, moisture content, you must
determine these parameters as speci-
fied in paragraph (c)(2)(ii) of this sec-
tion.

(1) If you continuously monitor CH4
concentration (and if necessary, tem-
perature, pressure, and moisture con-
tent required as specified in §98.354(f))
of the biogas that is collected and rout-
ed to a destruction device using a mon-
itoring meter specifically for CH, gas,
as specified in §98.3564(g), you must use
this monitoring system and calculate
the quantity of CH4 recovered for de-
struction using Equation II-4 of this
section. A fully integrated system that
directly reports CH; quantity requires
only the summing of results of all mon-
itoring periods for a given year.

M (Coma) 520°R _ (P), _ 0.454
R = V) #(K *——M 2 (),0423 * * ok Eq. 14
n ; W * (R ) * =005 M. Tam Loop| FT
Where: = 1-(fu20)m When (V),, is measured on a wet

R, = Annual quantity of CH4 recovered from
the nth anaerobic reactor, sludge di-
gester, or lagoon (metric tons CH4/yr)

n = Index for processes at the facility, used
in Equation II-7.

M = Total number of measurement periods in
a year. Use M = 3656 (M = 366 for leap
years) for daily averaging of continuous
monitoring, as provided in paragraph
(c)(1)of this section. Use M = 52 for week-
ly sampling, as provided in paragraph
(c)(2)of this section.

m = Index for measurement period.

Vm = Cumulative volumetric flow for the
measurement period in actual cubic feet
(acf). If no biogas was recovered during a
monitoring period, use zero.

(Kmc)m = Moisture correction term for the
measurement period, volumetric basis.

=1 when (V),, and (Ccuys)m are measured on
a dry basis or if both are measured on a
wet basis.

basis and (Ccps)m is measured on a dry
basis.

= 1/[1—(fu20)m] When (V),, is measured on a
dry basis and (Ccps)m is measured on a
wet basis.

(fu20)m = Average moisture content of biogas
during the measurment period, volu-
metric basis, (cubic feet water per cubic
feet biogas).

(Ccha)m = Average CH,; concentration of
biogas during the measurement period,
(volume %).

0.0423 = Density of CH4 1b/cf at 520 °R or 60 °F

and 1 atm.
520 °R = 520 degrees Rankine.
T, = Average temperature at which flow is

measured for the measurement period
(°R). If the flow rate meter automati-
cally corrects for temperature to 520° R,
replace ‘“‘520° R/Ty”’ with 1.

P = Average pressure at which flow is meas-
ured for the measurement period (atm).
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If the flow rate meter automatically cor- and biogas flow is determined on a dry
rects for pressure to 1 atm, replace P,/ basis, and the flow meter does not

1" with “1”. : )
0.454/1,000 = Conversion factor (metric ton/ ig;ggiflgzggmgﬁgri%te Iﬁ’é’is,ﬁr&fgszgi
1b). tent in the biogas that is collected and
(2) If you do not continuously mon- routed to a destruction device in a lo-
itor CHs concentration according to cation near or representative of the lo-
paragraph (c)(1) of this section, you cation of the gas flow meter at least
must determine the CHs concentration, gnce each calendar week that the cu-
temperature, pressure, and, if nec- mulative biogas flow measured as spec-
essary, moisture content of the biogas ified in §98.354(h) is greater than zero;
that is collected and routed to a de- jf only one measurement is made each
struction device according to the re- calendar week, there must be at least

quirements in paragraphs (c)2)) three days between measurements.
through (c¢)(2)(ii) of this section and (1) For each anaerobic sludge di-
calculate the quantity of CHi recovered  gester, anaerobic reactor, or anaerobic
f017 destr.uction using Equation II-4 of 13000n from which some quantity of
this section. . biogas is recovered, you must estimate
(1) Determine the CH. concentration yoth the annual mass of CH, that is
in the biogas that is collected and rout-  generated, but not recovered, according
ed to a destruction device in a location 4 paragraph (d)(1) of this section and
near or representative of the location {he annual mass of CH, emitted accord-
of the gas flow mgter at least once each  jng to paragraph (d)(2) of this section.
calendar week; if only one measure- (1) Estimate the annual mass of CH,

ment is made each calendar week, that ig generated, but not recovered,
there must be least three days between using Equation II-5 of this section.

measurements. For a given calendar
week, you are not required to deter- 1
mine CH,; concentration if the cumu- CH,L, =R *| —-1 (Eq. 1I-5)
lative volume of biogas for that cal- " CE
endar week, determined as specified in .
. N 2 Where:
paragraph (c) of this section, is zero. .
(ii) If the gas flow meter is not CH4L, = Leakage at the anaerobic process n
equipped with automatic correction for (metric tons CHy).

. n = Index for processes at the facility, used
temperature, pressure, or, if necessary, in Bquation II7

moisture content: R. = Annual quantity of CH, recovered from

(A) Determine the temperature and the nth anaerobic reactor, anaerobic la-
pressure in the biogas that is collected goon, or anaerobic sludge digester, as
and routed to a destruction device in a calculated in Equation II-4 of this sec-
location near or representative of the tion (metric tons CHy).

location of the gas flow meter at least CE = CH, collection efficiency of anaerobic
once each calendar week; if only one process n, as specified in Table II-2 of
. this subpart (decimal).
measurement is made each calendar
week, there must be at least three days (2) For each anaerobic sludge di-
between measurements. gester, anaerobic reactor, or anaerobic
(B) If the CH4 concentration is deter- 1lagoon from which some quantity of
mined on a dry basis and biogas flow is biogas is recovered, estimate the an-
determined on a wet basis, or CHy; con- nual mass of CH,; emitted using Equa-
centration is determined on a wet basis tion II-6 of this section.

CH4E, = CHgLn + Ry (1- [ (De1x * fpest 1 )+ (DEz * fpest 2)]) (Eqg. II-6)
Where: n = Index for processes at the facility, used
CH,E, = Annual quantity of CH, emitted in Equation II-7. .

from the process n from which biogas is ~CHalwm = Leakage at the anaerobic process n,
recovered (metric tons). as calculated in Equation II-5 of this sec-

tion (metric tons CHy).
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§98.354

R, = Annual quantity of CH4 recovered from
the nth anaerobic reactor or anaerobic
sludge digester, as calculated in Equa-
tion II-4 of this section (metric tons
CH,).

DE, = Primary destruction device CH, de-
struction efficiency (lesser of manufac-
turer’s specified destruction efficiency
and 0.99). If the biogas is transported off-
site for destruction, use DE = 1.

fpest—1 = Fraction of hours the primary de-
struction device was operating cal-
culated as the annual hours when the de-
struction device was operating divided by
the annual operating hours of the biogas
recovery system. If the biogas is trans-
ported off-site for destruction, use fpes =
1.

DE, = Back-up destruction device CH, de-
struction efficiency (lesser of manufac-
turer’s specified destruction efficiency
and 0.99).

fpest—2 = Fraction of hours the back-up de-
struction device was operating cal-
culated as the annual hours when the de-
struction device was operating divided by
the annual operating hours of the biogas
recovery system.

(e) Estimate the total mass of CHu4
emitted from all anaerobic processes
from which biogas is not recovered
(calculated in Eq. II-3) and all anaer-
obic processes from which some biogas
is recovered (calculated in Equation II-
6) using Equation II-7 of this section.

J
CH,E; = CH,E,

n=l1

(Eq. II-7)

Where:

CH4Er = Annual mass CHs emitted from all
anaerobic processes at the facility (met-
ric tons).

n = Index for processes at the facility.

CHLE, = Annual mass of CH; emissions from
process n (metric tons).

j = Total number of processes from which
methane is emitted.

[75 FR 39767, July 12, 2010, as amended at 76
FR 73903, Nov. 29, 2011; 78 FR 71972, Nov. 29,
2013]

§98.354 Monitoring and QA/QC re-
quirements.

(a) For calendar year 2011 moni-
toring, the facility may submit a re-
quest to the Administrator to use one
or more best available monitoring
methods as listed in §98.3(d)(1)({)
through (iv). The request must be sub-
mitted no later than October 12, 2010
and must contain the information in

40 CFR Ch. | (7-1-14 Edition)

§98.3(d)(2)(ii). To obtain approval, the
request must demonstrate to the Ad-
ministrator’s satisfaction that it is not
reasonably feasible to acquire, install,
and operate a required piece of moni-
toring equipment by January 1, 2011.
The use of best available monitoring
methods will not be approved beyond
December 31, 2011.

(b) You must determine the con-
centration of organic material in
wastewater treated anaerobically using
analytical methods for COD or BODs
specified in 40 CFR 136.3 Table 1B. For
the purpose of determining concentra-
tions of wastewater influent to the an-
aerobic wastewater treatment process,
samples may be diluted to the con-
centration range of the approved meth-
od, but the calculated concentration of
the undiluted wastewater must be used
for calculations and reporting required
by this subpart.

(c) You must collect samples rep-
resenting wastewater influent to the
anaerobic wastewater treatment proc-
ess, following all preliminary and pri-
mary treatment steps (e.g., after grit
removal, primary clarification, oil-
water separation, dissolved air flota-
tion, or similar solids and oil separa-
tion processes). You must collect and
analyze samples for COD or BODs con-
centration at least once each calendar
week that the anaerobic wastewater
treatment process is operating; if only
one measurement is made each cal-
endar week, there must be at least
three days between measurements. You
must collect a sample that represents
the average COD or BODs concentra-
tion of the waste stream over a 24-hour
sampling period. You must collect a
minimum of four sample aliquots per
24-hour period and composite the
aliquots for analysis. Collect a flow-
proportional composite sample (either
constant time interval between sam-
ples with sample volume proportional
to stream flow, or constant sample vol-
ume with time interval between sam-
ples proportional to stream flow). Fol-
low sampling procedures and tech-
niques presented in Chapter 5, Sam-
pling, of the “NPDES Compliance In-
spection Manual,” (incorporated by ref-
erence, see §98.7) or Section 7.1.3, Sam-
ple Collection Methods, of the “U.S.
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